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２．鋸歯形状レーザ重ね継手の引張せん断強度
２．１　試験片作成
?Fig.2-1??????????????????
???????? h = 2.2mm ??????????
? SPHC?????  600
oC ? 1????????
???????????????????Table 2-1
???????????????????? YAG
???????????Fig.2-1???????
 W =20mm??????????????? 20mm
???????????????Fig.2-1(a)???
?????????????? p=1.4mm?????
????????Fig.2-1(b)??????????
??????? p=6.6mm????????????
??????? 20mm??? 3???????
 n= 3????????????????Fig.2-1(c)?
????? 20mm??? 1.5??????? n=1.5
????????????????Fig.2-1(d)??
??????????????
２．２　破断位置
???????????????????????
???????????????????????
???????????????????????
?????Fig.2-2??????????????
??????Fig.2-2(a)????????????
???(b)? (c)???????????????
??????????? (b)??????????
??????????? (c)??????????
??????????????????
２．３　単位板幅当たりの溶接長さによる整理
?Fig.2-3??????????????????
????????????? 7-9)????????
???Fig.2-3????????????????
???? p=1.4mm???????????????
?????????????? p=6.6mm?????
???????????????????????
???????Fig.2-4?????????????
???????????????????????
????????????  lw ?????????
???????????????????????
???????????????????????
? p=1.4mm??????????????????
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(b) Two parallel weld beads
(c) Sawtooth pattern weld bead (n=3)
(a) Two parallel weld beads
(d) Sawtooth pattern weld bead (n=1.5)
Fig.2-1 Various weld bead pattern of lap joint specimens
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specimen C Si Mn P S
SPHC 0.019 <0.01 0.18 0.014 0.012
Table 2-1 Chemical compositions and mechanical properties
224 274
σ Y : Yield strength (MPa) σ T  : Tensile strength (MPa)
σ Y σ T
(c) base metal fracture (BM)
(b) root fracture of base metal (rBM)
(a) shear fracture of weld metal (WM)
Fig.2-2 Types of fracture part
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Fig.2-3 Weld bead pattern of lap joint
Straight bead 2 pass
p = 1.4
= 2.0
= 2.0
= 1.41 (n =1.5)= 2.22 (n = 3)
Sawtooth weld bead
Straight bead 2 pass
Sawtooth weld bead
 lw  lw
 lw
 lw
 p = 3h = 6.6
 3h  3h
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???????????? p=6.6mm??????
??????????????????????
??????????????????????
??????????????rBM??????
??????????????????????
??????????????????????
???????????????BM??????
????Fig.2-3?????????????
?  lw = 2.22 , n= 3 ?????????  lw =1.41 , n=1.5
?????????????? Fig.2-4?????
??????????????????????
??????????????????????
?? BM??????????????????
??????????????????????
?????WM??????
??????????????????????
???????  lw = 2.0 ????????????
??????????????????????
????????????? lw <2.0 ???????
???????????? n=1.5????????
?????????????
２．４　強度向上と溶接コスト低減を両立した鋸歯
溶接ビード形状
????????????Fig.2-5???????
???? 20mm?????? n= 2???????
???????????????????????
??? Fig.2-6???????Fig.2-6?????
???Fig.2-4????????? Fig.2-4???
?????????????Fig.2-6???????
 n= 2????????????????????
??????????????????? BM?
????????  lw =1.66<2.0 ?????????
???????????????????????
?? n= 2??????????????????
???
２．５　鋸歯ビード形状の振幅を小さくした場合
?Fig.2-6????????? 20mm??????
 n= 2????????????????????
???????????????????????
???????????????????????
?????Fig.2-7??????????? 20mm
?????? n= 2??????????????
??????? 3h?????? 2h???????
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Fig.2-4 Influence for strength of lap joint
by different weld bead pattern
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Fig.2-5 Sawtooth weld bead pattern of lap joint
Sawtooth weld bead
= 2.22 (n = 3)
Fracture part : WM
Sawtooth weld bead
= 1.41 (n =1.5)
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Fig.2-6 Influence for strength of lap joint
by different weld bead pattern
Weld length per unit width,  lw
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２．６　ビード形状を円弧にした場合
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３．レーザ溶接重ね継手の引き剥がし強度
３．１　実験方法
???????????????????????
?????????????????? HT590?
???????? 1.0mm? 1.6mm???????
???????????? Fig.3-1???????
??????????????? 20mm????
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= 1.66 (n = 2, 2a = 3h) = 1.20 (n = 2, 2a = 2h)
Fig.2-7 Sawtooth weld bead pattern of lap joint
that narrowed pitch
Fracture part : BM
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Fig.2-8 Influence for strength of lap joint
by different weld bead pattern
Sawtooth weld bead
W = 20
Weld length per unit width,  lw
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Sawtooth weld bead
= 1.41 (n =1.5)
Fig.2-9 Circular arc weld bead pattern of lap joint
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Circular arc weld bead
= 1.56 (n =1.5)
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Fig.2-10 Influence for strength of lap joint
by different weld bead pattern
Weld length per unit width,  lw
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３．２　実験結果
??? 1.0mm? 1.6mm?????HT590???
???????????? 6.3mm? 11.0mm??
???????????????? Table 3-1??
????????????? Pmax?Fracture part?
????????? Interface??????????
? Plug???????????????????
??????  v ???????????????
Table 3-1?????????? D???????
? bw????????????????????
???????????????????????
???????????????????????
????????
３．３　界面破断とプラグ破断の境界の検討
???????????????????????
????????????????????
??????????????? PPlug?? (1)??
??????????
 PPlug =ατHAZ
B πDh  ------------------------------- (1)
???? α ????????  τHAZ
B ? HAZ??
??????  D ?????????  h ???
????  τHAZ
B ? HAZ ????  HV
HAZ ????
 τHAZ
B = 9.8HVHAZ /(3 3) ??????? (1)?? (2)
????????????
 PPlug /πDh =α{9.8HV
HAZ /(3 3)}= const.  ---- (2)
???? PPlug /πDh??????????????
????????
????????????????? PInterface ??
(3)????????????
 PInterface =βσWM
B {π(D/2)2 −π(D/2−bW )2 }  (3)
???? β???????? σWM
B ???????
????? bw?????????
 σWM
B ? ? ? ? ? ? ? ? ?  HV
WM ? ? ? ?
 σWM
B = 9.8HVWM /3??????? (3)???? πDh
?????????? (4)????
 PInterface /(πDh)=β(9.8HV
WM /3)
?? ⋅{π(D/2)
2 −π(D/2−bw )2 }/(πDh)  ---- (4)
load
load
Test piece
 D
Fig.3-1 Apprarance of CTS test
Fig.3-2 Specimen of ring bead welding
D
bw
1 time 2 time 3 time
 h
 (mm)
 D  bw
 (mm) (mm)
Welding number 
of times
 v  Laser power
 (W)
 Pmax
 (N)
 {π(D/2)
2 −π(D/2−bw )2 }/(πDh)  
Pmax /(πDh) 
 (N/mm
2 )
Fracture
part
1 6.3 0.4 1 2000 1000 4900 Interface 0.37 248
1 6.3 0.5 2 2000 1000 5664 Plug 0.46 286
1 6.3 0.6 3 2000 1000 6980 Plug 0.54 353
1 6.3 0.8 5 2000 1000 7528 Plug 0.70 380
1 11 0.4 1 2000 1000 5416 Interface 0.39 157
1 11 0.5 2 2000 1000 10056 Plug 0.48 291
1 11 0.9 6 2000 1000 9596 Plug 0.83 278
1.6 6.3 0.4 1 2000 1500 7212 Interface 0.21 228
1.6 6.3 0.8 1 1600 1500 10608 Interface 0.44 335
1.6 6.3 1 2 1600 1500 13400 Plug 0.53 423
1.6 6.3 1.4 3 1600 1500 12244 Plug 0.68 387
1.6 6.3 2 5 1600 1500 12176 Plug 0.85 384
1.6 11 2 1 500 1500 17752 Plug 1.02 321
Table 3-1 Experimental results of CTS test
1.6 11 0.4 5908 Inter Face 0.24 107
1.6 11 0.8 16952 Inter Face 0.46 307
1.6 11 1.1 16972 Plug 0.62 307
1.6 11 1.4 18288 Plug 0.76 331
1 11 0.7 4 2000 1000 10984 Plug 0.66 318
1
1
2
4
2000 1500
1600 1500
1600 1500
1600 1500
(mm/min)
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? ? ? ??  {π(D/2)
2 −π(D/2−bw )2 }/(πDh) ?
 PInterface /(πDh)?????????
??????Table 3-1??????? Pmax /(πDh) 
? {π(D/2)
2 −π(D/2−bW )2 }/(πDh)????????
Table 3-1? 9?10??? Fig.3-3????Fig.3-3?
???????????????????????
? D???????????????? P /(πDh)?
????????????????????????
???????????????????????
???????? {π(D/2)
2 −π(D/2−bW )2 }/(πDh)?
? 0.5???????????
４．結　言
???????????????????????
???????????????????????
???????????????????????
????
?????????? 2.2mm???????
SPHC??????????????????
?????????????????????
20mm?????? n= 2 ?????????
?????????????????????
??????????????????
???????????????????????
?????????????????????
?????????????????
???????????????????????
?????????????????????
??????
???????????????????????
???????????????????????
???????????????????????
?????
????? D???????? bw???????
?????????????????????
??????????????
????????????????????????
????????? D?????????????
??? P /(πDh)????????????
????  h ???????? D????????
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
 {π(D/2)
2 −π(D/2−bW )2 }/(πDh) ? ? 0.5 ? ?
??
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